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w^^W^^S^ A ^^ , ~»*» tcicopW ere 

^P*"**** *«finr ^ lev™ or muhrafeum infection tfi hn a 

S^^^SL^ Blam Aittloa * h v «"«*V*n reaknax* to common in 

^SJ^Z^^t^^^ I** «» i«copJ^i» occurs «noo^ 

SM^toc«t# sp &ympepG4e$ remain the camera** of therapy for infoctJan^cIo 

t^Sr ,4 > ***** A^Tte^^t^ 

fc^if^"* **** hoi adVaocolTnW undcnS^faK of 

^S^Z^JEF** to monltonnj wlfl pmesMy icjuIi in lea Imowive 
nfKanW i PMHio re ™mvc mo oitormg or idceplorrin. Key Words: 
2X1 -TheraptMtic drag monitoring. 



PhannacmJymnriCR offers on opportunity to relate 
toowteo^^ 

tibffity, minimum mhibfiocy ooocdnnboo (M9Q. posi- 
antibiotic effect (PAEX partem of bactericidal action. 
Md i wwet iotto wiih immune cells to pharmacokinetic * 
to optimize chug dosing regimens. 

Fortaniimotic effect is the abflhy of an antibacterial to 
suppress the ^eneradofiof oacteria for several hours after 
antibacterial conccmrattoos hove fallen below the MK1 
Ahhpqgh flic exact niecbanism of the PAfa is unknown, 
h may be reJoed to repair of damaged, hut not kiiled, 
ccU^ »ep#»b^ of b<n»d drag from target; or synthesis 
or new enzymes or piwefns (1). PtaiaTUns* cephalospo- 
rins, nuicrolides, end aminoglycosides nave a PAE 
against bacteria thai beve a positive resuh on Cram's 
^ a> Although dm measiiiement of the PAE 
depends on the method used (3), vancomycin has been 
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shown by a number of techniques to nave a PAE of 2 to 
3 hours against flqp / frfa p cr ig owns (£4*5). 

Teicopkoto also has a PAE thai appears to be longer 
than that of vancomycin (6,7). if a concentration well 
below the MIC is allowed to remain Instead of com- 
ptettly removing the antibiotic during the measurement 
of the PAE, the PAfl duration is doabled for vancomy- 
cin, which is termed a aub-MJC effect TO* measure is 
«*in tome expooential decay of a drug concentration in 
serum (0X 

Increasing the concentration of vancomycin m the 
therapeutic mngeae^hiominTg/L to40 mEO-) ikies not 
immasr the lime ro kill 99,9% of the n-cterisJ population 
the rate of hal) (9); the rate of killing is slower for 
eejcoplmm man for vai>comycm,.peifaftp« because of the 
former's high protein binding (10X 

Tbe pham^aiynamics of glycopeptides stomed in 
several arena) models support n^cnaeei* tr« thigh mi- 
tial concemrfidona offer no advantage in bacterial tilling 
or n»rtaJI,y, whtM3 cw^ntn^ oz 

mow frequent dosing have improved survival in animal 
models of mtewive endocarditis (1 1,12). 

Jo a complex analysis using a mouse model, mnlripJe 
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phe/iuacodvnaniic punyDeten were compared whh the 
effective dose * (BP^ The time serum concentration 
m exceeded the>nc (T > MK) and «u be* related to 
ED W when treatm* peniciJlm-reaistanl Pnrumocxxci or- 
gaaisms with either vancomycin or teicoptamn ( 1 3). Use 
of an in vitro, cootinnou* bacterial culture model sup- 
ports ihii finding. By stawlating foor direrent therapeu- 
tic regimens with various peak or trough coticenira- 
uoos ir trass under ihe carve (AUCX bui mafciuining 
T > MIC hi 100*, it was shown thai tte/e were no 
diflerences in the degree or rale of 1 n*/*sir kBlmg(l4)L 
Laboratory and animal evaluation of glycopeptide 
Pt»nn>codyn«n» inocaies thai gjycopepttdes db not 
show cmtoemratioiHfepeodcnL killing in the therapeutic 
range; hence, high putfdoae cocccntraiiocw are unlikely 
K> be of benefit In addition, they have a PaB and sub- 
MFC effects, Jmflcatmg that serum concentrations need 
not eacetd the MIC for ail of the dosing interval and ma 
T > MIC or wisurined concentrations are related m out- 
come. Protein binding affects bacterial Hiring with & 
coplamn. Therefore, the dosing Interval is probably bast 
optimized a* T > MIC pms PA£, although clinically 
with convemjooal doses of vancomycin, T > MIC is 
100*, TO* result had led tome ^-propose that smaller 
doses than the standard 2 grams per day of vancomycin 
may be jnst as effective in clinical practice; alternatively 
longer dosing imervslg may be appropriate tor glycopep-' 
udea {15). 

PHAfiMACOnNFtlCS 

The pharmacolinsdcs of vancomycin and te&oplanjn 
have been extensively studied and are known to vary m 
different patient groups. For exajm?W vancomycin han- 
dling » Changed m renal impairment (16-18); obesity 
<19.28>. aver hum* (2 J I various renal support th*™*, 
neutropenia (28), malignancy aga, and 
gender (30): and with sepsis end Its dampy (TnMc 1 

Similarly, tefcoplanin ph&mwcokmeifcs are altered in 
renaMmpamneat (33,34), renal support Therapies 
(35J6* children and the elderly (37), intravenous (IV) 
drug somen? (35), bum patients (9X and nmmapeala (sec 
Table 1 mi !■ addition, h la cleaj- tnat Mtuidara dosing 
oftek^pJairfn (400mg*2ftr24 hours, then 400 mg 24 
hourly) results in significant numbers of patients having 
predose scrum concentrations of 10 tng/L (40;. 

However, pharmacokinetic variability oq its own can 
rarely be a judication rex TDM and only becomes im- 
portant if serum concentrations can be linked to toxicity 
or efficacy. Th is link has been tenuous for glycopepttdcs 
and continued TDM was questioned la the late 1980s and 
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early 1990, (42-46). This process has now resulted in the 
emergence of new data. 



TOXICITY 

Vancomycin serum monitoring If performed, is aimed 
at reducing me rfelcs of nephrotoxicity or otosoaJciiy: \t 
wiD not reduce Immediate or btfosimweiated KOucWes. 
Otcao«diy is difficult to assess clinically and data » 
sketchy because may are often composed of case reports 
in pammts with renal failure, who sornedjnes have high 
arum concentrations. It U oot suffldeur to make any 
association between concentrations am) tonicity 

Tne inddeace of MphrotosJcity is probably kss thou 
5% in nadeiits treated with vancomycin alone, but hlaher 
if a combination of vancomycin plus an aniumglycoside 
is used (47). Toxicity is also associated with fe«cr 
cowses of therapy and the original report of Facer and 
Mocllcring (471 linked Aree paiiems to trough coocen- 
ciadoo. of 30 mg/L to fi9 mgVL before th^oW^T 
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iciry. There are now several reports thai vancomycin 
TDM services involving prescription review, blood con- 
centratioo m*«Ufe**oL and dose modification by clini- 
cal pharmacists can reduce to Incidence of nephrotox- 
icity. In a 1994 prospective cohort study in a teaching 
hospital, 1 16 patients who reuejved mar* than 4 days* 
tocrapy and were not neutropenic or fa an intensive care 
unit or esiat>fehed renal raqure were studied. It was 
fttewD thai the rate Of iiephrotttticiry was24% inpatients 
not rankimized to the TDM service, compared with 7% 
irf those who received TDM (4&y A similar and rmwpec- 
tive xandbrnized study in 70 patients with hematologic 
malignancy indicated dm nephrotoxicity was lower in 
patients recruited fott> the TDM arm (mild toxlcjiy, 
J 3*5%; modems; Ofc) compared with those who re^ 
ctivedoo TDM (nh'at 3»; tntdemts, 9.1* [49J). Fur- 
tberraore, fai a retrospective review of Z73 patients With 
posirive results of infection with Oram's ataim it was 
shown dm serum vracomy cln coecentnuioos before on- 
set of nephrotoxicity were higher (23.5 [Z5 mg/L J) in 
those in whom toxicity developed than in those in whom 
it (fid not (10.2 [3.8 mg/L) |5QJ). In contrast in a pro- 
spectrve study of patients randomized to have dose ad- 
justmer* to achieve pxedose csncenir&norts Ln the ranges 
of 5 rag/L k> 10 mg/L. lOmg/L to 15 rag/U or 13 mg/L 
to 25 mg/L. no correlation was found to oeshrotoairiiy 
(SIX 

Thrombocytopenia associated with large doses of to- 
icoplanin (30 mg/kg per day) has recently been related to 
-trough concentrations; for those with troagh conremre- 
ooos of tncre than 60 ma/L, ejjghe of 58 parion** h»d u 
dccrcayinElateieti; 

of less than 60 mg/L, 12 of 25t hadTa decrease in piatdos 
(p< 0.0$) [SZ]\ 

outcome 

Remxpective does reviews of tokophmin cfinfcal tri- 
als have mdkated that serum cowcemraiioiui are related 
to clinical outcome*. In an rrpen muitaamfer study to 
which most patients had rigbt-sjacd infection due to SL 
(Bimi and prcdose coocentretions hud been narrated to 
between 10 mg/L (o 13 mg/L. it was reported that pusv 
dose conccDTnUoni of icfcopJauU of more than 40 mg/L 
were associated with improved artcome (S3). A further 
study (mainly of bone mrectkm due to £ annus) sug- 
gested mat target doses than were conventionally used ot 
rrau lime were required for successful therapy uraJ mat 
average troughs were 363 (a — 10) in th«* wceesimrlly 
created, and only 9.7 mg/L in the three dinkd failures 
(34). A retrospective review of three triab in the United 
States iitdkaaed en association between increased dose, 
high trough serum level*, trough cooccnoWaVM ICimio 
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and days to clear bacteremia, /ever oays, and clinical 
improvement <55). A further retrospective review of 58 
cases published with sufficient pharmacokinetic and sus- 
ceptibility dam for analysis indicated a relationship be- 
tween predo* and postdose teicoplanln coiicencradons 
aad predoscVMIC or posttJose/MlC ratios and cHnical 
outcomes. Dose was rua relaxed to oulcome in this ro- 
view, hi which most of ue pad cuts bad severe staphy- 
lococcal infection (56). In a more recent review of 92 
patients with 5. uurewr bacteremia using a multivariate 
analysis to relate age, weight, dose, loading uW. coro- 
birutiioo therapy, am) scrum concentrations to outcome 
has shown That only trough cooccntration and age were 
Significantly related to outcome (57XA prospective 
study of tekupfanin to treat S. aurem infective endocar- 
ditis showed that if the prcdose concentration was teas 
than 20 mg/L, six of 10 patients failed, compared with 
one of II if the eoucentrutiun was more than 20 m«/L (d 
<0\Q5) (JSX t ^ 
The data relating to vancomycin serum conceniraaon 
to efficacy is less dear. Two prospective sradiee showed 
that tnerapcutic drag monitoring (TDM) service* had no 
effect on efficacy (48,49) and an fnlervention in which 
patients were deliberately stratified into three groups 
with predose targets of 5 mg/L to 10 mg/L. )0 mg/L to 
15 xng/U or 15 mg/L to 25 mg/L showed no difference in 
fever days nrcflnical outcome (51). In conn*), two ret- 
lospeetivc reviews were able to relate *erum concenrra- 
dons to outcome measmesi. In a retrospective review of 
.1 P«5tivo results of infection proven 

wga pram 'i xutm, Zimmerman and colleagues {SO) were 
abre to n^ro troughs o# mom than 10 ing/L tp n redoced 
mimber of fcver days and an imptoved while bloud cell 
response but not to lengths of Stay or rnortaJity. Muihero 
and coileagues (59) related trough conceptions to re- 
lapse rates in patients with perhonhis who were treated 
with coTiiiiruous ambuJatety peritoneal dialysis for ennv 
^ renal tfseasn. Whim the mea^ 
ttea was less than 12 mjt/L, 9 of U pndenfs relapsed; 
when it was more than 12 mg/L, none of 17 relapsed. 

in concraiion, phannacodynamJc principles mdieaie 
that predosc gly^peptaiea shourd be rdsicd w the out- 
come of uTfecrton measures, evidence now etJsui in hu- 
mans based on tefcophmin therapy of s^jmylncriccal h> 
fecfion.; (he evidence is less conclusive for vancomycin. 

Fur both vancomycin and tdcoplanin, there b data to 
Jink predose concetnrasioas to toxicity (nephrotoxicity 
for vancomycin and thrombocytopenia for teicopfanin). 
TabJe 2 summahxes present recomnvrndarjons tor gryco. 
pepfjoe TDM incfuding those which have been used and 
cntklred in the past, end more streamlined recommen- 
dations that may be more appropriate for the future. 

two** Afc»fc v*Xif* * rfifer 
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